We obtain Aa -s The above discussion assumes the elementary subprocess is qq-nn orqn -qn in the case of pion production and 16 qP -4P, 4" -p<G or Gi -pp for proton production.
which only depend on the number of constituent fields of the hadrons. Such scaling laws are characteristic of renormalizable field theories with dimensionless coupling constants and finite hadronic binding. Among the asymptotic, fixed center-of-mass angle predictions are: g (yP -6 --YP)"S 3 g(rp -np)-sv8, g (yp -7rp) -sm7, and g(pp -pp) -s-lo. The spin-averaged electromagnetic form factor of a hadron, H, is predicted to have asymptotic behavior F(t) -tl-"H where nH is the minimum number of field theoretic constituents. Thus, usingthe minimal quark representations, Fr(t) -t-l and F -2 IP (t) -t .
Predictions for the asymptotic behavior of effective Regge trajectories and inclusive processes are also presented. The predictions are consistent with available data and provide a method of discriminating between classes of models .
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Nature has presented us with a tantalizing glimpse of the hadrons. On one hand, they are evidently composite since the meson and nucleon form factors fall with increasing momentum transfer. On the other hand, the carriers of the currents within the hadron seem to be structureless, as indicated by the apparent scaling behavior of the deep inelastic structure functions. In this note we shall show that asymptotic properties of electromagnetic form factors and large angle exclusive and inclusive scattering amplitudes can also be understood in terms of renormalizable field theories with finite hadronic binding.
Accordingly, the application of dimensional counting to the minimum quark field components of a hadron will be shown to account for many of the experimental consequences of its compositeness.
Our central result for exclusive scattering1 is diagrams for the amplitude Mn -c n with the quarks of each hadron carrying j f a finite fraction of the total momentum and having the appropriate total spin.
Typical graphs are shown in Fig. la, b , c. In these simp1.e graphs, the mass terms play no role in the asymptotic fixed angle region and the total Born amplitude scales with s as argued above,since the coupling constant is dimensionless. 3 The essential assumption required to justify Eq. (1) is that the scaling behavior of the physical scattering amplitude (when s -00, t/ s fixed) is the same as the scaling behavior for'the free quark amplitude in Born approximation.
There are two classes of higher order diagrams which
give the full hadronic amplitude4 in terms of quark scattering and which could invalidate our result.
i) The irreducible diagrams (see Fig. Id ): these are the loop corrections to the Born amplitude Mn. -L n which involve interactions between the quarks 1 f of different hadrons and are not 2-(or 3-) particle reducible in the meson (or balyon) legs. We will assume that the sum of all irreducible corrections to the n-particle scattering amplitude has the same scaling behavior, up to a finite number of iogarithms, as the Born amplitude. The scaling of deep inelastic scattering depends on the behavior of diagrams of this type, so if anomalous dimensions or an infinite number of logarithms turn out to be necessary to understand deep inelastic scattering, they will probably be necessary here.
ii) The reducible diagrams (see 
and similarly for baryons (integrating over both relative momenta), then the full hadronic amplitude has the same scaling behavior in s as the irreducible n-point amplitude.
Although Eq. (2) has not been proved in renormalized field theory, it is very reasonable physically. It requires that the effective Bethe-Salpeter kernel is slightly less singular at short distances than indicated by perturbation theory. 5 _ Breaking of (2) Namely, we have da/dt (pp -pp) N s -10 , whereas the interchange prediction is do/St (pp -pp) -s -12 . Thus it is particularly useful to do this experiment carefully to see if the proton is better described at short distances as a par-ton plus core or as three quarks.
Turning now to scaling laws for inclusive processes at large transverse momentum and missing mass, we see that we cannot proceed without additional assumptions. In contrast to exclusive scattering, the specification of the observed particle momenta in an inclusive process (away from the exclusive edge of phase space) does not uniquely determine the num.ber of elementary fields which interact at short distances since not all the invariants (of unobserved particles) need be large. Models based on renormalizable field theory, however, do fall into two distinct categories with respect to the minimum numbers of interacting fields and hence their asymptotic behavior:
I. Quark Scattering: If a direct, hard scattering of quarks which are constituents of different hadrons is allowed, then all inclusive reactions are asymptotically scale invariant:
with N = 2 for s -00, when t/s and & s are fixed. In such models 13 a quark from A and one from B scatter to large angles "for free" and then, by (scale invariant) fragmentation, produce the observed large transverse momentum particle C. Experimental evidence already excludes Eq. (3) to receive large momentum transfers will depend on the nature of the particles involved.
For purely hadronic inclusive processes in which an isolated hadron -7-* -C is produced at large transverse momentum but not near the edge of phase space, we find N = 2nc in Eq. (3)) where nc is the number of quark fields in c l6 . Thus we predict N = 4 for pp -r +X, up-x +X, and N = 6 for PP -P + X and 7rp -p + X. This rule for pp -7r.O + X is in agreement with -available data.
14 An easy way to verify these rules is to look at graphs that contribute (such as Fig. 2c ) and count the minimum number of quark pro-. pagators which must be far off mass shell. (Some caution is due here since, e.g., protons at large transverse momentum can be produced indirectly from the fragmentation of a recoil quark in a process in which a meson is produced at still larger transverse momentum. Then from Eq. (1) A detailed report of this work is in preparation. 
